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(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce the production 
process of a nonvolatile semiconductor memory 
device by a method, wherein the tunnel insulating 
f i Im of a storage element and the first gate 
insulating film of a first field-effect transistor 
are simultaneously formed. 

SOLUTION: A tunnel oxide film 14 is formed on the 
main surface of a silicon substrate 10 located at 
a storage element formation region 56 and a 
floating gate 20, and a dielectric f i Im 22 and a 
control gate 24 are laminated sequentially on the 
f i Im 14 so as to form a source 30 and a drain 32 
in the main surface of the substrate 10 to hold 
this laminated structure between them. At the same 
time, with a gate oxide f i Im 16 formed on the main 
surface of the substrate 10 located at a low- 
withstand voltage transistor formation region 58, 
a gate oxide f i Im 18 is formed on the main surface 
of the substrate 10 located at a high-withstand 

voltage transistor formation region 60. As a result, the simplification for the 
production process of a nonvolatile semiconductor memory device can be made. 
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mum i commcMmmmm^<D h >*^mmm&j&j& 

U Rl^ic«rlB»2(0SB«(c«(rfBmi^m#S!i* by ^ 
rnriE h ^^i^feftBI^friem i (of — hlfer#iico± 

2<Ogi«(-feSS(lSEMl^«fl;fls:)K(??±^, fj?2(7)^® 

iifrfEjR2RtfS& i ffriE 

<< >yy- b&xii ( zmmm2(Dmmzmmm2&tfM i 
commmM(DmmM&&i$t?Mfzm i <^y~ h 

[1**312] »*>Sl i£*3I^T\ 
M!EM2^SB«tcfc$MfE»ltO«*ft:B«^±tc x HfrlE 

mmm 2 commz&> zmmm 1 <Dmmt$m<D±<DMmm 

mm 1 tDmrnfamzmft-fz^nk, 

mmm 2 ^*«<*flS£«/£i--5xsfi. mmm2comm 

[»*«3 ] 1 K*3^T, 

1 ^*«<*Bt*^/*i-6xgf*. ittrfESSi <a*« 

ft 1 I & iKr IE SB 3 <D m « i c ^ /£ -T -5 X S £ ^ ^ . 
iMrfESB 1 ^l6il^fSt5i§ii, 

miesi 1 mmm&Mmm 2 &u<m 3 (ommch zifim 
Mism 3 (omm^hzmmm 1 ^*m^ii^±^Mfs^ 

ffiTS5»2(?D*«i*:fl84r?gfi8;-rSXgtt, itffiem 2 <7)*t® 
i*IMSr«rf5SE3(^8i«c(c^«U. SMBSS3tf>««-efi{rfE 

sb i (nmmfemt i&mm 2 ^nwi^t^cg^ 
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ilfrESS 1 <?>y- hti^Mt^iSfi, ffrfsfuooy 

tern 3 <7)i«cx*i^^i^i * 

m 2 -&x$m 1 <Dmmm%<ommmm%%t?mmm 1 <oy 

[»*3S4] lf*^3(C^^T, 

ftriEm3(7)|i^ir v »2<o*^5)-|«lil6»tt*^i--5X 

wsb»i ^y- bmM%Mf&-r%mmm2Rvzm 1 o# 

SfflBS3 0ffl«t?m«C«J(-»i!«*^5XS 
f±, fflfiE»2^*^^«*6iB:JKo±T*?T5 - ^*^tr^ 

[I**3g5] WsftJgl. 2. 3 £fcf*4 K*3I^T. 

mis h ^^/^*fei»iK&u*BfnE» 1 <o?— bmmm&Mf& 
t^iiii, H(r is h >^^mmmcom^k mmm i<of 

-rsxsf*. mw> 7 ~ 1 7 n mcDttriE h >^/^mm 

[m^m7] fft^l. 2, 3, 4. 5£)tli6 K*3 

30 [|f*«8] »*3S7^*3^-C^ 

[SS*«9] 2. 3, 4, 5, 6, 7£fc 

mmm 1 <^«i?-ja* h 7 ^vxtn*. yy— ir>^ 

TV^ N Affi^^s/^Tx X7K^73-y, Y7K 
^ [MlO] «3ft3Sl, 2. 3, 4. 5, 6, 7, 

8 3= fcfi 9 ^^v^-r, 

iwriBjB2(o#«isjs:Bis:?gj«i-5xert:, itimm 2 a>mm 
m%%mmm4<Dmm^ibhmmm2<D'f-- vmm%<o 

±tw^jSi-€>XSS:^^. 

so ^ y^y- h ffit>'twfrss» 2 <^ffl«{wfl(rsa* 2 &t>* 
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U fltffE»4fi0ffl«(wB(rl5*2^«#a* h 7 

[»*35l 1 ] »#JSl Otc&i^T, 
1KrE!B2tf>y- M&ftHl£^/£^£XM(i, 

im^mi 2] m^mi i ki&^t, 

3] SS^^SIO, 1 1 1 2 

T, 

fflfESB2<Z>y- hlfeil^ff^t^lSii, J?^15 
— 4 0 nm<0«l3El2Oy- h £ 5 XS £ 

[»*3Si4l i**3SiO, 11, l 2*fctti 3 1; 

#lflE»2(^m#S!l*h7>v ? ^^(O^^XS(i, HfrlEIS 

[HM16] »*3S10, 11, 12, 13, 14 

£fcf2 1 5 fC&l^T, 

7] *£>±SMtc, SSi x i3^0' 

T, 

StrE^Sfc, tfrfE^ESriWEISl ^tgi$i; ittlESB 2 
*>8H«g t £ » l <30*^5>Sf »»B* SrJK^-t" 5 Xg 

<h, 

meh 1 commcmmmmm+<D h >*;H&mm&mf& 

U P0#{Ctfrf5l2^®^icMfSSl ^m#^^: h^>- 

^**£>SB 1 <^y- HjfeiRK&^ric-r^xst. 

stria h ^*/um»m. mmm 1 <^>y- hmmmRx^mm 
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mis^ 1 ^««(c*>effirfE» 1 <ommfcm<o±iz. mm 
&»m*<Dffim#mt tezm 1 <o*6ai»*?Bd(:-r-5xs 

B»ia?B 2 &t/ffiriBSB 3 <Dmmc&>%mtd.m 1 <z>««f*:iH 

SK i * 5 SB 2 JfeSflKSr Jgdt-r 5 Xg t , 

2(7?j6»iKS:aiRW{ci»^u. HfriB^3(D^istc^5itr 
jo mm 1 ^8iMi^iffit5ish 

pTEIS 1 <a 5 iWESS 1 ^)*£il^±, 1WESB2 

hZ>mmm l <^m«il^X&t>*MEJil4 og«t:fc5 
WIBSB2(0*6»a^±Jc, fS2<o*«fWKSr«/8i-*X 

MI5»2 05*«(*:BSS:Jigfi8;-r$XS«. mFEfB 3 

-ewiasB 1 t mmm 2 <Dmm#m t % 

(wSMfts^sxasr^, 

^ WieS2R^l^ar«ft:flS*il«W^I»*L-T:. ttrts 

r-f y^-h, ftrESS2<Z>g«l::, PfldHfJESS 2 
*«*»A/fc*«T8E!K 2 Rt/!B 1 <o*«j*Bl^a«*«4: 

7i^otflfEm2c^#m^flli:MfEmi0^m^8Ii: 

^ftiEfB 3 <7>«g«"e««Wt;»ii«$n-c^6«(riE» 1 <o 

h«ffilfeO ? ^«ftlE»4^ffl««c, hiTESR 2 
JlflSr^tf MEIB 2 *>y- MSS:««t$IIS:itfc 

[l»*3®l 8] ««©ial3S*mWw*8f^ J: ^ jb^/j; 
1»S5^*®S:»1 (OfflSfii:*2<oa« ( i:^^H'S*l O 

MIES! i wy- Mg^s^ii, frfE^D-^^>^y 

[»*«1 9] l»*«l 8i^^^T, 
50 14^*#:fE«3S«« 
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flfffS±«®fi* £ 6(;:SS3<Z)tB«£*f U 
[ 0 0 0 1] 

[*i|flOJRi-5&tff#If] C<7>3§K(*. ft*^!5«*« 
[0 0 0 2] 

[fSSffi] 70-f ^y^-h^^ho-/^- 
[ 0 0 0 3] 

[0004] c^«M(i«ef**^rajffl**<»ifc^sfc 
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[0 0 0 5 ] 

h & tt6S 1 ©t*M h 7 ^ ^ ^ 
t*^^«l8tt*«ft:fEl«iS«oM5g*ife(i, J^T^X^ 
i:S§ 2 (r^(t 51 1 <0*^fitJi6i»ffllS:?lgfiS;-r 

z«u has^is 2 <*>««(;:» i ^n^as by 

nut, mi<7)mmzfr%mi<D%mm<D±&vim2CQ 
mmz&%mi<omm#m<o±iz > m2<Dmm#m&m 

[0 0 0 6 ] C(D3|P^(c^5^«3Sti**ft:fBtB3SS<0 

f h7 y^^-^i i oo^- b^mmb \z.mwL\, 

[0007] ^7t. mi<nm^$j]^b7z/tt**?<Dmi 
<dy- vmmwmj&m.m^ mi <oy- bmrnm^m 1 

(i, ill (Mxf2, ONOlx^fy^) ictertzm 
r^^-^y^X-^ (Process Induced C 
harge) t^Bft £ ft* , -^OOfll® ^ Ir3±"*- 5 C 

t^-e#-5, » 1 h7^^ t U, Mx. 

tfs HEh7y^^^<Z)f^, h*6»W(*»lK 
7nm) -C- KKil*rtJK ^oT. 

±IES!i*(H£Wffi h7^^^»^, »(-*rat?fc 

[0 0 0 8 ] ^ ^ > h ^u — 7"^> 

iS S L PpI ffl ( =r. y ^ V ^ m f C *5 (t 5 ^ 
T^fll^^, y— hiieSIKQ b d <7>{g;T*) ^Sit^ 

[0009] ctois^^tie^^sjst^^frfaieKa^ 
i coife^fli^j^^-rexfM^. m2<Dmm^tbz>mi <n 
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[ooio] zcommte, m2(Dm^^^^^x, %2<d 
i*ids*ot?goi2a^ i <omm^m<ommmm 

[0 0 11] C^»M«c«5^»58tt**fflE«3S«<0 

Mt^Il^t^ mi^*fe»WS:ff$fiK"r5XS*l N 

ss i jeans* sb 2 Rx/m 3 on^ic^e^ 1 <o#itft 

««B4r^j*"t-€»xa(±, Il^y-hll^Mt^l 

ax, 2<Ofgi$<c, RflK»i<aii6»l|g*&^fc*m2&tf 
SB 1 <a*«#flll<o«B«it4:<g- * 1 coy- htffi^i 

^c-rexfi^^tfo 

[0 0 12] r^fig^tcjo^X^, ^ 1 cr>m^?))$k h7 
> *<z>3S 1 coy- hlS^Mt^^2 Rt^* 1 <o 

oT, Ili^f-hll^, il«l^i^rl2(0# 
m#Bt IRAKIS 1 0|fe,ftfll^^^ofcP3t^LT^ 
£0 C^ffismt^^T, BB(c» l 0#fe»flgSrSi/^^f» 2 

Rum 1 <B»**i«<0«s*i6«:^tf* 1 <oy- hit 

[0013] zcomm^o^m^^m^mmmm^ 
mmjj&;<D$<bic#& ^mmt it, ^3(o^^fc, ^ 

ssi ^y- Mi^Mt^i 2 &t>*fn 1 co^m^Bi 

(3, » 1 wy- hi«S:»fi!cteS2 MIS 1 o*18e 

mcommmmn. m2<om^mm»m<o±xn^x 
is 1 co #mf*ii ti2 (o^m^fli t ^ri^ cism* s n 50 
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[0 0 14] r<0»Mictt3^*»tt***IB*««^ 
[0 0 15] r(753SW(c^9^«38tt**fflEttaSlttO 

at>*!Bi ^y- h*6i»fliS:^-rsxs(i N m&&7~ 

[0 0 16] r^*^^5^««tt**fff5tt3SB^ 

fEtSiftT-irSSl h7>^^ 

fifc^tfo ££>»f£«JE£ lTOTji(fl. 5-5 V^s 

[0017] z<nmw\zft?yFwm&*m&m^mm<7> 
mm^fenzb^&ik^^nmk^x, si^wm 

U ^ y < y ^ 7 & t>* =2 V h D ~ n y $ CO 0 % . 'pt£< 
t t>V^-fn^ 1 OCO[H]^(C^^ax^ 0 C*X<b<OH]te(C^ 

ho c^xtcf^iM&iffi h7 y-^^^f - v^m%<Dm- 

[0 0 18] C<0»W(-^5^«»tt**ft:|S«l$«^ 

fl«Srff^"r$XS^«(C N »4<Offl*(Z, g5 2<om#$J 
* h7^^^^S2^y- h*fe*fflt«:?Kj*-t-SXSSr 

^t^o m2<Dmmm%%mj&-fz>'i.mi&, m2comm» 

««fls8*^aji*ig^'&tf» 1 ^y- hfi^wt6 
tcm 2 woti h 7 >v?^ -^(7)i2 coy- hit^i 

[0 0 19] CKOlKaSfi. SEtt^l^co h^^/H»ftl»R 

xfim 1 tom#a^: h7^^«)* 1 ^y- h*fe#^^r 

S2^^-hEiI^«U ^r<0^^2coy- 



(6) 

Ui^o i~*;b*>, iEtBSfi^ CD h>*/H6Il^tFS 
1 h 7 *si/*9<n% 1 coy- hi&RflSOJg/S; 

mmcom&jimh l#>t^£„ j;ot, S2^ 

[0 0 2 0 ] C<733SP^twt*5^1S5Stt**ft:tEl»SS^ 

iiMMt^ig^, b>*^bmmRximi ©y- 
h jh <z> * ^ t s * * m & v> m 2 <n y - h %m m & m 

»a&t>*» i oy- h*6i»i»^)*^«t 

[0 0 2 2 ] C<0»WJc«5^»38tt*a»flcE«8«<0 

3o * 2 toy- h!68i^^t5lgl±, S^15 
-4 0 nm<£>SB2tf>y- h «6»fl»&^^;-r 5 X^^-g" 

[0 0 2 3 ] c^)»p^«c1S 5^««14*«*f5tS3SB^> 

z>o % 2 £>«#m»* k 7 ^i/xpiDMj&iLm*, tats* 

[0 0 2 4 ] C^lgP^^^^^S^^aWflcfatSgB^ 
€>o l2^)I#Mh7y^^-3 ? li, *#^^/?N*[eI 

[0 0 2 5 ] Z<D^m\^o ^»3St**«flcSEt88B^ 
»it*fe(i, ^<7>i:^Mic s mi. 12, SB3&t«S4 ^ 

7o--r-<>-yy- hSr^ri-^iBits^^v ^ i ©y- 

Fli^tt^il(^t#Mh7y^^^L M2<D 
y- hl;i^ftei2(Di#M h7^y^^^:, ^ 
^tf^#IS^*i*IE«SB^SSiS*teT-$ e :i<E>3S93 
tcf«5^#»tt**fls:fatB^B^>«iii*fe*is iUT^OX 

m^/ix-So ^^ffif-, ±M^ii(^w^2^i 
scib 2 oiscg i omi^a* h 7 ^v** * i ^y a? 
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y- bmmmRximsco$m^±i ( z, ii^sim^ 

Ii^ fg2&U^3<7)ffii$(;:&3fg i (OW«flc|»^± 
ftmzM4<0»W<D±lZ, J^COSi^^T^ 2CD« 
WSd* h 7 Vv 5 **^ 2 coy- h*68II!ti & 5^2 <Z> 

MI^)±c0mIiSm2^ffiffflI^7l^^tc[^*U, I3(^ 
I^lt ^3 08S«T*»l^#«fls:|l*^*2^*Bf*:W; 

m^, m\^m2commm^W:A,tz:m2Rrjmicomm^ 
mcommm^^^^, ^m2commfcmtmi<Dmm 
mnt^m 3 (Dm^xmm^^m^^nx^^m 1 *^y 

- h«HMt>*(cm4co««^, l2^1WMtt^i 
[0 0 2 6 ] C^^B^^tiEp^lf^tt^ffiBlftSSfi^ 
f h7 V^'^y- MfeRfU [p)9#twJF^LTt^(0 

1 h 7 ^^^$<r>% 1 coy— h*6*lR<£>fl£/£ 

igi, m 2 com#a^: h 7 >isx*<z>n 2 <d#- bm 

[0 0 2 7 ] c^«M(ctS5^**tt**i*:!EtSaSIB: 

1 <Dmmtm 2 <Dm$ik icftrt %m 1 ©fg^$i 
sn, ssi oy- h iio^-hii^i$ 

x.5 8 » 1 oy- h*6»fl*^l¥^.tt. h^*/i-»i»IBt<o 
W?*tmCXtbZ>* IS 1 <£>y- h«ffi<7>J*2Mi x 
fr/^y- h<oi?^. + 3> h a— yuy— h co/p:^.i: [W] 
CX3bZ> 0 

[0 0 2 8 ] C (D^m 0 ^«»tt**ft:|E*S« 
y- hflffi3&S2Ji<75*«tt:K^b«dcSti,5o Ufc^ 0 

^m^fli^^^^^ k— f>-ytoi»co^w«)<o^# 
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[0029] » i&o*sb2 commfcmk Lt, *K 

[0 0 3 0 ] £6fC, ii^i^MF^y^^^^l 

Tmm>Mk±mmMt%mmLtz.m^x3bv, ti 
[0031] zco^mi^^^wm^mi^mmmm^ 

Tmmmt±m t <d rb ^mmm * m a, tz mm x & 
So Tmmmk±mm i mkte. m3(Dm^xm^^m 

&SUlg&&/^»i£T*$>*? , £ (OjfeiftlBIK J: 0±fBLjt 

[0 0 3 2] TS«fili:±JiSaii:OlW^*&i»a« 

^l^y-hti(7)g^, fEttlRT-OiSS^^RI — 

ti^^±S^SC k&XZ So 
[ 0 0 3 3] ^05SM^«5^*38tt***ia«36«W 

v>**fi, S4^i8CMSii, SB l <£>y- h*6»IISi ^ 
[0 0 3 4 ] 



10-326881 

12 

7 1 1 tv = h p-;up^s/^ 1 3 <b$r^fr 0 fiATtt 

3gfft**tt:E«aSB, #J;ttf, EPROM, EE PRO 
M, 77-r>^EEPROM (NOR^ NANDl, 

DINORS, ANDl) mxfrti&c\cDmw&mfB*t 
[0035] mi mm) mm, z^mm^^^m 

*SS^-«T-fe § v/ U = ySS 1 0 <Oi*ffi|j;, 
-A- KKftBS6 2 , 6 4, 6 6, 6 8 id J: o T, EtSlft 

M&h9>i/x*ffi&mm6 oKftrtbtixb^Zo e« 

*^J*fI*5 6{*, Ell 8fr^-Ty ir/PT u-T 1 

75, XT K^^f 3 -^ 7, Y7K^?3-^9, 
7F>^/<777l U hP — P 5/ ^ 1 3 CO^ 

7, Y7K^f3-^9, fc L < (a^OJ^Si-iSa* 
«3R^/a;S«5 6 Sl^S8<^-«tt)^ (SB 

EE h 7 ^v^^/SS* 5 8 2 ^£gi$<7)— 

9, SSfJffi h7 ^isX?Ml&mm6 0^»4<D««6(7?- 

$ : f&f&W& 5 8 £ ^W(Cfc€> 7 — ^ KBMfclK6 6 
IB l o*^«lJi6i»flSo-«-c*)eo 
[0 0 3 6] £i\ fE«* J F'^ffl«5 6 \z.T&$l£Mz. 

s >-y =i yss i o co^mm<D±{c^ h ^*;H&m%<n 

0, Rt#l2 2, ^yhD-y^-h24TO$n 
tv^o - o^iimit^^^J: 5 i/y^^S1Sl0 
o^^oitctt, y-^/Kt/^y 3 0, 3 2 «^i 

y-^/F>^y3 0, 3 2 ^^5J:5»tc, v^yayS 

y-7/HV^fy3 0, 32 fcSliSi"^ =» ^ 
/l'&W'ttbtbX\<'>Z>o isV = ^^<t:flM4 2 <Z>±K?g/*£ 
ix/c7/W^|Bl4 4, 4 6lt :ix6^3y^^ 

-^/H>>fy3 0^1M«i^, T/v^iBSM 
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[0 0 3 7 ] acid, h7^***g/£tH«c5 8K 

*?g/#;fii«t-*>$y y ^^Sffi i oo±^®^±tc^, 

/&£^T^5 0 h&ffclSl 6 (7D±(C(i^ 1 <7>y — h 

ti^-iyitfeoy- hii2 6 ^M^iti/^o y 

-hlS2 6(j;, #y yy 3ylBI&«JiL*L«*itS: LT 

y— 2 6 ^^tpi: 5 ^y^ino 

£>£SMfwJi x V-7/KK^3 4, 3 6 «^X 
X^6o y-^/KL/^fy3 4, 3 65U«y-hil2 

yy 3 VS^bfll4 2 £)±Kf** T/WSgE*|4 8 N 5 0^ 

3 4 ^m^ftKBHasa-u r/u^iBiB5 ofiy-^/ K 
u-r y 3 6 tiMWcgi^ixtv^o 

[0 0 3 8 ] ftfC iftflBJE h7^**7K/£ffl*6 0 

?gj*SS*6 otcfc^y y =* yii 1 o ^±^^(0±tc 
*i x 35 2£>y- hte»BS<o— wr-fe^y- hMii 8 

y- htio-^ifk^y- hifi2 sa^/asn-c^ 
y- h«ai2 8*»5tf <t 5 '>y=ysfiio^ 
i^ffiicciy-^/ kw>3 8, 4 0 ^jf^^xt^ 

6o y— bMW 2 8 — K W y 3 8 , 40 

S:«5 X o \z y y y =»y»ft:Bl4 2^M^ixtv^ 0 

is}) *>Wtitm4 2<D±.\C&, T/U*lBi»5 2. 5 4^ 

«^xrt^ 0 yy =*yBMb;iK4 2 fzfi, y-7/F 
K>38, 4 0 {c^ijit-r^ 3 y^ ^ h*-/M^;££ 

;ft,-C:fc!K T ASSESS 2, 5 4 li-tft^rtt^ y^ ^ h 
^-/UrtCtiiSSn, Cilia <9 T/t^gS^S 2 f*y 

-^/KK>3 8ts««icfiasns r/u^ia*»5 
[0039] rx^z^mm^o^mm'^mi^m^m 

tilt, '>^yilioo±«l;, 7-{-/i/K» 

{bHl6 2, 6 4, 6 6, 6 8 SriHRWfwJgJSfcU y y = 

ysffi 1 0 <a±ag©&ia«*^j]j$/£«« 5 e , iswrn h 
7^^^i«5 8, ssii/E h 7 y^ zwj&mm 
6 0fc#ft£ 0 i3^#iLt, yy^/iiio^3i 

flfi|x.f^jRKfkfe*ffl^ri¥S 7-1 7 nm 
19, HE h 7 > ^ JFMS« 5 8 (Ol W i/ U n yi 
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o£ hy*/uBMbfflti 4. ilE h7y^«i« 
5 8(D±i^fc^^y 3yKM7 o*y- hR^kiRi 6 

[0 0 4 0 ] 04*#B8U, v/J)3ySfil0(?)±« 
®(7)±H N ft^tfC VDifcS:ffl^TJ¥£ 1 0 0 — 2 0 0 

7 2^ IlOilf«^)-MT^6 0 tltU^h 
^x^LX, 7Ky^y^yi7 2^xyfy^(iJ: 

7y^^i«6 o<D_LK:*>5jtfy yy = yiR7 2 

[0 0 4 1 ] H 5 £#H8 It, IBttSR^-Jg/aiHtt 5 6 

5 8<D±\chz>#y y y 3^iK 7 2&t*S5Wffi h^yy 
xfi&i&mitHzhZi/y =y»{t;lK7 o<7>_t(^ ono 

l7 4^Mt6, :<Z)ONOI74t)\ !5tS*^^R 

[0042] me &#f& it, uy^ h&^^^^tfc 

±(Cfo-5^y y y ^ yfi|7 2<D±(DONOm7 4&mc 

7 0^O # ONOl7 4^^t5 o :^x 7 fy^li 
K «fc 19 . jfilffi h 7 y v^^^^S® 5 8 (Cio^TfL 

/fyyy^yi72^iaii, BKEh^y^^iB* 
n^6 0 tcjo^xdy y ^i/mwL 1 oco^^M^^m-r 

[ 0 0 4 3 ] i7i#fi5LT, Mxfflt«ia^ 

wee b7i/i?x?mi&mi&6 otcfee^y =ysffii o 

^±^®(7?±tC s IB 2<z>y- hJ6»«<D— WT-fc^*S 
1 5 - 4 0 n !) 3 Vifti 7 6 SrigStSo Z.<0 

y y 3 y»>fktt7 6 ^f^iffi h 7 y^^^oy- hBHb 
®«5 8{i*>s^y y y ^17 2(D±{c^yy 

fbBH7 6 dS^Sitc IBlft^flgdcStt 5 6 (Cfc 

50N01174 (^Jitoby y = y»<bfl«7 6 t>mf&$ti 
40 5o ne*3, istemT-f^^^^s 6 ^^^xil y y ^ y 

ffMW6 oic&^y y n yg^fbfl!7 6 &£AT, y— h 
Kfbl« 1 8 ir^-To 
[0 0 4 4 ] 18 *#SLT N h^r-^^^^bfc 

fc^y y =iyilbl7 6 &jgjft«fci&^i-6o 
[0045] 09*#iut, yy ^yiSi 0(O±^ 

WttfCVDiSfeiffl^T, S5 2 co«mft:liao 
— Wt?*>5J¥S 100~~400nm£)jtfyyy ^yis 

50 ozmtit-tZo m2<Dmmt¥mcom<Dmt u-c, 
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J¥S 1 0 0-2 0 0 nmO^U is}) ayii, *£>jb(;i 
fSSilfcSSl 0 0~2 0 0 nmOTS i 2, MoS 
i 2> C o S i 2. T i S i 2 ^i:l^^ov'!Jf^ K^) 

EI8<OXgS:«ll&U 0 6 tc^-f-XSS, EI9fr7r:"rx 

[0 0 4 6] 110 £r#JSLT, i^^h&^y^^u 
fz^y^f- > &iz£ y , y yy nyi8 0, 7 2 £rillR 

- h 2 4 ^tf 7 o - f ^ y^y- h 2 0 ^« l, i&m 

f±by >i?x#l&jg,mm5 8 \Zf- hll2 6 &J&$. 
U SSItJE Yy^i/^fffimnWG Okzf- ht«2 8 

[0 0 4 7] 11 «:#BLT, 7 -< — /U KK^flS6 2 , 
6 4, 6 6, 6 8, f-hii2 8, y- hll2 6 & 
(j«=iy ho-^y- h2 4*v^^i: ttx ^ y =» >-S 
& 1 0 tc-f tySAS:t§ C J: 9 , y-^/KW 
> 3 0, 32, 34, 36, 38, 4 0 * 
It^y^yMi 0(/)±fi^ii:, WttfCVDffi 

%>o mrm&mmt LTi/v ^^mtmcDi-tfrv iz^ ps 

GUI, SOGBItfcttBPSGi&ffl^ttiV^ PS 
Gil, SOGl^fcliBP S GflISr*a(Cffl^fc—S1f| 
i£-etJ:^L. *fc*4^y a VSftflg, PS Gil, SO 

Gii^fciiB p s Gm&mzh-erteittz&mM^-T:*t> & 

3 2, 3 4, 3 6, 3 8, 4 0 ^Htfci $ It Z> = 

I«:Mt5o r tor /u^ ~ V^mitC/* !? --^t?$:M 
U, T/^5;gE$S4 4 , 46, 48, 50, 52, 54£r 

ft F&is Aster ju*<&&& t mx*h&b'*o *>5 wi^ 1 * v 
■^f-^V-^-f h7^ KSr-i" tf/<y */u£ T/U5^^ 

[0 0 4 8 ] m 3 <7>»W<i0ft?ttiE Lfc J: 9 tc, fE 1 
JSlc&^Tf*. f2ttiR^?K/#;ffi«5 6 ^OWE h ^ V 

5 „ C<7V>y ^ Vi^{bfll7 0(1 h V^yug^bll 
1 4X0*^- hBMfclKl 6 <h*5 0 ioth^Sft 
111 4 iy- hBMkttl 6 £ Srl^|B# C^tri^iZ) 
T\ »i§Xgtf>IHil»#|2l£ C t^t^, 
[ 0 0 4 9] (§1 2^fi§) 11 1 f3, C<7>»Wt;ifi£5 * 
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h7^^^y-hltt2 6iis, FICONOl7 4^ 

fe^/c^y ->y =* vans o&o*7 2o«/ifitit<b^5/£ 

X£>6 0 

[0 0 5 0]Bl2ft Bll T^i-^«38tt^a»»:|E 
«&«<0^#¥ffiE|-efc!9 , Ull 2 £r^fp Ayj fpld-gOdfr 

# y ^ y = ^BS 8 o £ tK y y =i 7 2 fc fi, m 2 00 

8 6dSfiitSi:-5*s, IB 3 <7>3g«tE> — MXfo% 0 H 
13 11, El 1 2 Sr^PPB^|fi](C«]»TUfcffl^l$lrSiaT-*> 
60 ll 3 £J!,;fxd:;b;^£ J; 5 # V is V = >f)l8 0 
y y y =3 vl« 7 2^1, 3y^^h/t-/H0fli: 

^^nfc^Ky ^>y ^ ^iifci: vmm,#}icmm$ftx^ 

[0 0 5 1 ] fti:, C<D|§^(;it£2^tf^t£^&lEti 

K^5o ^2^fi|-efi, » 1 ?Kffi<Dig 6 <Di:mcDi&m 
be b^^itxpmi&fRms 8o±(c^6^y ^y ayi 

7 2l^)ONOi7 4 3tU5(Cfl5I*/E h 7 
«6 0i:$)§yy 3y»ft«7 0WONOi7 4|&* 
iC^^LX, ffi:I*JE h7^^^i«5 8<DiitC&>3 
^y ->y nyl7 2±(DONOIl7 4fiiEr<0*^«b, 

f^iffi h^isisxfMj&fcme 0 t^fce^y ^vifbi 

7 0WONOi7 4^^^n o -^UX, 

^>y ^yiibi7 6 ^^t5 0 c(Dir#, onoi 

7 4±lCMZ£Aj¥m «tit J: 5 b)» (i $ n ^ 

tox, s 1 jg«s^ig 8 ©ia^a-coNOK7 4±co 
v-y ^ v@^ft:fli7 6fi^u^< tUK c^ttffi* 5 

HI 14 (a) f^-TtfcJfi-CfcSo (a) (i, 11 

2(c^i-»je^^fflA*I^^«JWrLfc»rDi<OXSig*^ 
ttOtfcD, (b) (i^WB^lPjtClSoT^OBrLfcSlf 

40 [0 0 5 2] [Ell 5^#RS,UX, ^y v-y ayl7 2(75 
±i:ONO!7 4 !H14(7)X^^ 

HI 15 (b) tc^-rj:5t-, 7>f-ywKK{t)M8 6 
<^±^^^X, ONOll7 4(C, ^yy!layB72=S; 
BUS^^ay^^ h^-^9 0S:f^t5 e *ib\ lib 
WJE h ^ ^i?x?ffif$LfeW6 0 tc^W/X h ^ Vv 5 ^^ 
ff^L^^^fi, 0 5l:^tII«, (b) m^<D7 

vm^tms 6 co±<DONom7 a ^ x y ->y ^ 

>I7 2 ^r^tB^^^ ^ y^ y- h/t»/>9 O&Mf&'t 
SO [0 0 5 3] 016 "£r#RB Lt, v- y = 1 0 co£ 
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& : mj&-fz>a ££>#y v-y ayi8 o co?gjs)ctc:<fc 19, El 
16 (b) tr^-rj: 9 (~, jKi; vy 3 viR8 o*i, 

[0 0 5 4] Hi 7Sr#fiaLT, # y v- y ^ >1I 8 0 R 

-h2 0^WU ffililE h7 % /^^M8«5 8 
IC, MC0N017 4 4r»tf7Ky ~>y 3^18 0&O?7 

2commm^b^^>^- hii2 e &?g/£u sine 
h^^v^^/SffliSe otc sKy ->y n^iiss oa*(b 

[0 0 5 5] Ctf>SR2^JiBfi, »lff$«i:^H*^l5«* 

X^fffi(B&{b&0oT^3 o £6f-s C^S2iif±, 
y aygs 0 ^TKy v'y =>yi7 2 t^i^tfi^, 

T^-zp KK^IBI^>-btc*3^r, zKy is}) ^ VII 7 2 
< -re r. £ *st?# 5, t£o-c, /Ky-vyav 
18 0 t««Wiwffi«tSii--5fc«)tc % /Ky *>y 3vtt7 

2 (^±<Dv-y ^ >>m{tm7 6il^ >^ ^ h;t-;V9 0 
[0 0 5 6 ] 

[0 2] ^«ISB^ic^5^«*tt*Wft:f5lg3S«<D«i3t 

*«fct7>gs 1 mm^rn 1 xsmrfceo 

[0 3] C^PJ(wf«5^»*tt*«ft:iE*S1ROjH2g 

xmnm 1 xm<vm 2 xsi^-efc 60 
[ei 4] c<o»w^t« 5^««t^*#»:fattas«^»it 
jjfe<Dm 1 mm<om 3 xaig-cfc $ e 

[0 5] r^38M^«5^*»tt*#ffE1tK11^»ia 

[0 6] 5^«5Btt*##E«»«(0»ii 

^^t^m 1 mm<r>m 5 xgig-efe $ 0 

[0 7] C(7)*W(r?¥5^«*tt^«ft:|5183SS(OM2t 
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xmcom 1 e xs0t-*>$o 
xm&m 1 mm^m 7itat*)5, 

[0 9] C^B^^^5^»»tt**flc|5tSK«^)M2t 

1 ii^i 8 xsia-c* -5 c 
[010] r<7?38?«^^9^»3Stt^«i*E*3S«^«! 

[011] r^*Wfc«5^«»tt*#flcfE«K«(0» 
[012] r^3S?fl{ct*5^«38tt^**!StgK«(D» 

mmmtiK 011 xhz> 0 

[01 3] 01 2*^PnB*fp]X*-9]WrUfe8fTMiaT**> 

[014] z<D&w\zm o^nm&*m# ftfemm<om 

[015] r<7>«W{w^5^«l8tt*«*fElft3SIS^»i 
itf it*fe^>IB 2f|^)I 2 Xg0-e*>So 

[016] r<7>«|«(c?*5^««tt**flcfE«3SB^»! 
^S^i2^1(7)S3lMit:^o 0 

[017] z(Dmm^o^mm^^mPf^mmm<Dm 

[018] ZiD&W&mm-rZZ k&XZ Z>77 vis*. 

[ftr-^fj^] 
10 >-y 3>-^^ 

1 4 h >*^mkm 

30 16,18 y~ hSeikBi 

2 0 37 d — ~r -f h 
2 2 

2 4 nyh h 

2 6, 2 8 y- hffi 

5 6 fEtSSH^JSSBtt 

5 8 h7^^M8* 

6 0 ffiffifJE h 7 ^v^^/SHS* 

6 6 7 >f -/w KBMfcJBt 
72, 80 y y 3 >B1 

^ 7 4 ONOfll 

7 6 i/JJ^/W 

8 6 7 4 —IV KBtffclR 
90 py-^ /U 
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im 1 6 ] 




[Ell 7] 
56 58 60 
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